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(54) ANTIMICROBIAL POLYCARBONATE RESIN PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize the antimicrobial activity by satisfying the antimicrobial 
activity in a region causing no significant discoloration without deteriorating the impact 
resistance inherent in a polycarbonate resin and, at the same time, improving the durability. 
SOLUTION: An antimicrobial preparation comprising a glass compsn. comprised of P205: 40 to 
55mol%, ZnO: 35 to 45mol%, AI203: 5 to 15mol%, and B203: 1 to 10mol%, and contg. Ag20 in an 
amt. of 0.3 to 1.0wt.% based on 100 pts.wt. glass compsn. is added in the form of a powder 
having a particle diameter of not more than 10//m to a polycarbonate resin in an amt. of 0.3 to 
1.0wt.% based on 100g of the resin. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] P2 05 : 40-55-mol % and ZnO:35-45-mol %, aluminum 203 : 5-15-mol %, B-2 03 : The 
antimicrobial agent which contains Ag2 O 0.3 to 1.0% of the weight to % of the 1-10-mol glass 
constituent 100 weight section with powder with a particle size of 10 micrometers or less The 
polycarbonate resin product which has antibacterial [ which is characterized by adding to 
polycarbonate resin at 0.3 - 1.0% of the weight per 100g of resins of a rate ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is for giving antibacterial to a polycarbonate resin product, 

and soluble glass is further used for it as an antimicrobial agent. 

[0002] 

[Description of the Prior Art] Here, it is the general term of glass which adjusted composition in 
consideration of chemical property, and the thing which made the silver which has antibacterial, 
copper, the zinc compound, etc. contain is known as that glass is physical and a thing which can 
make the aforementioned silver, copper, and zinc ion eluted in the constant speed defined over 
the arbitrary periods of several years from several hours so that soluble glass may have the 
controlled dissolution rate. And the eluted silver, copper, and zinc ion stick to the cell wall of 
bacteria or a microorganism, or check growth of bacteria and a microorganism by the so-called 
oligodynamic action operation by condensing in a cell, and demonstrate an antibacterial action. 
This soluble glass is used in all the fields that use an antimicrobial agent, and also making it 
compound with a synthetic-resin product, textiles, etc. is performed. In this, polycarbonate resin 
is rich in thermal resistance as mold goods by amorphous engineering plastics, and 
hygroscopicity is small, and since shock resistance is excellent, it is applied as various resin 
products, such as a sheet, a film, a pipe, an electrical part, a cellular phone, lighting fitting, and a 
handle. And in order for those products to touch a direct hand or to see them in many cases in 
everyday life, making ** which compounds an antimicrobial agent with those products give 
antibacterial has been required. Various methods are developed as the compound method, it 
produces commercially by ****** from material, or also making soluble glass antibacterial by 
post processing adhere to a product is performed. 

[0003] However, elution of an antimicrobial agent and loss might take place at this compound 
process, and the effect might already have faded at the time of use, and the effect might 
disappear from the effect period expected by disappearance in use process being intense etc. 
depending on the case for a short period of time. In order to cancel it, it is necessary to make 
the endurance over hot water, an acid, alkali, bleaching, light, the mechanical force, etc. improve. 
Then, while making loss at the process in connection with these into the minimum and 
considering as the resin product which can demonstrate an antibacterial effect enough at the 
time of use, development of the antimicrobial agent suitable for the purpose has been needed. 
[0004] Although it is necessary to scour to a resin with shock resistance important as a 
mechanical characteristic like polycarbonate resin very as highly [ fabricating-operation 
temperature ] as 300 degrees C or more, and to reduce an addition as much as possible for the 
discoloration by the heat at the time of a lump, and shock-proof fall prevention on the other 
hand, the part and the antibacterial effect were to fall. Therefore, it was very difficult to satisfy 
antibacterial, without spoiling a resin property in polycarbonate resin. 
[0005] Moreover, as an inorganic antimicrobial agent for some plastic molding, what made 
support the antibacterial zeolite which supported silver to the zeolite, a phosphoric-acid 
zirconium, a hydro apatite, silica-alumina magnesium, etc., and the thing which carried out 
occlusion of the silver complex to silica gel are mentioned from the former. Although it was little 
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and had the antibacterial effect about the thing of a silver system in these, discoloration took 
place greatly and was not what combines discoloration and antibacterial both on hot fabricating- 
operation temperature conditions. Although discoloration does not occur, in order to obtain 
antibacterial [ which is satisfied ], quite many contents were needed and shock resistance was 
to fall extremely by it about the thing of a zinc system. 

[0006] And an applicant for this patent is what a material is the field of soluble glass, there are 
water resistance, a hot water resistance, light-proof discoloration nature, and washability most 
previously, and an antibacterial effect moreover maintains over a long period of time. There was 
a trouble that ****** coloring was large, depending on the conditions in the case of making 
polycarbonate resin add, although what contains Ag2 O 0.5 to 2% of the weight (refer to JP,4- 
3381 29.A) was offered to % of the P2 05 50-mol %, Mg044 mol %, and aluminum2 03 six-mol 
glass constituent 100 weight section, and the effect was sometimes inadequate. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention solves the conventional fault which was 
described above, and it tends to offer the resin product with which discoloration satisfied the 
antibacterial effect to the few field, without reducing the shock resistance which it originally has 
as a polycarbonate resin property. Moreover, it is going to attain stabilization of an antibacterial 
effect by raising endurance. 

[0008] That is, it has maintained antibacterial by including endurance and Ag2 O 0.5 to 2% of the 
weight at aluminum2 03 six-mol % conventionally. In this invention, composition improvement is 
carried out further, and it is aluminum 203. An increase and further durable ZnO were able to be 
added and acid resistance was able to be increased. Moreover, further, although antimicrobial 
activity is strong, since some discoloration arises by the case at 201 - 2 % of the weight of Ag, 
discoloration does not tend to be produced at all, and ZnO with some antimicrobial activity is 
made to contain as much as possible, and it is going to add [ in order to be the field which is not 
discolored and to reinforce antimicrobial activity, the composition which contained Ag2 O proper 
tends to be offered, and ] the antimicrobial agent proper to polycarbonate resin. 
[0009] 

[Means for Solving the Problem] The polycarbonate resin product which has antibacterial [ of 
this invention ] P2 05 : 40-55-mol % and ZnO:35-45-mol %, aluminum 203 : 5-15-mol %, B-2 
03 : It is characterized by being powder with a particle size of 10 micrometers or less, and 
adding the antimicrobial agent which contains Ag2 O 0.3 to 1.0% of the weight to % of the 1-10- 
mol glass constituent 100 weight section to polycarbonate resin at 0.3 - 1.0% of the weight per 
100g of resins of a rate. 
[0010] 

[Embodiments of the Invention] Here, becoming the point of composition is ZnO which raises 
antibacterial and acid resistance, and aluminum 203 which raises acid resistance. It is little B-2 
03 so that it may contain mostly as much as possible. It adds and is P2 05-ZnO-aluminum 203. 
It is having braced glass structure. And in order to compensate the weak antimicrobial activity of 
ZnO, it is in having carried out little addition of the Ag2 O within limits which are not discolored. 
[001 1] When the particle size of an antimicrobial agent is larger than 10 micrometers, its 5 
micrometers or less are good desirably well [ in order to reduce shock resistance ]. Moreover, as 
for the addition to the resin of an antimicrobial agent, it is good to add at 0.3 - 1.0% of the weight 
per 100g of resins of a rate. At less than 0.3 % of the weight, it is because sufficient antibacterial 
effect is not acquired, and when 1 % of the weight is exceeded conversely, it is for shock 
resistance to fall. Desirably, it is good to add at 0.4 - 0.6% of the weight of a rate. 
[0012] Next, when the reason for limitation of each composition range of an antimicrobial agent 
is shown below, it is P2 05 during glass composition. It is because hygroscopicity arises in case 
pulverization is carried out to it being more than 55 mol %, and pulverizing becomes impossible by 
secondary condensation, and is because non-melting and devitrification of aluminum 203 and 
ZnO arise less than [ 40 mol % ] and quality becomes unstable conversely. It is because non- 
melting and devitrification of ZnO arise that ZnO is more than 45 mol %, and is for an acid-proof 
fall and the fall of an antibacterial effect in less than [ 35 mol % ]. aluminum 203 It is aluminum 
203 that it is more than 1 5 mol %. It is because non-melting and devitrification arise, and is 
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because acid resistance falls less than [ 5 mol % ]. Moreover, B-2 03 It is because it leads that 
it is more than 10 mol % to an acid-proof fall, and is because non-melting and devitrification of 
aluminum 203 and ZnO arise less than [ 1 mol % ]. Ag2 O needs to be 0.3 % of the weight - 1.0 % 
of the weight from an antibacterial field to the glass constituent 100 weight section. It is because 
discoloration arises that Ag2 O is 1.0 % of the weight or more, and is because the antibacterial 
effect is weak at 0.3 or less % of the weight. Therefore, an addition can be reduced as much as 
possible by considering as the antimicrobial agent which has these endurance, and it makes 
discoloration and antibacterial satisfied also in the range in which shock resistance is not almost 
reduced by it. 
[0013] 
[Example] 

(Example 1) The raw material prepared P2 OS, ZnO, aluminum 203, B-2 03, Ag2 O, and Na2 O, 
and it fused them at about 1 300 degrees C so that it might become the composition conditions 
of example ** and example of comparison **, as shown in Table 1. The ball mill ground this and it 
was made the particle size of 5 micrometers. Moreover, Ag-zeolite (Ag:2.5 % of the weight) and 
Zn-zeolite (Zn:10 % of the weight) were used as example of comparison **, and example of 
comparison **, respectively. 
[0014] 
[Table 1] 
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[0015] 0.5 % of the weight per 100g of resins, 1.0 % of the weight, and the white fabrication plate 
added 1.5% of the weight were created for the antimicrobial agent of example [ of Table 1 ] ** 
and example of comparison ** - ** to polycarbonate resin, respectively, and discoloration, 
antibacterial test, and shock resistance were performed in the following ways. In addition, since 
the discoloration degree was large about example of comparison **, it did not create about 1.5 % 
of the weight. 

[0016] Although it scoured, the brown degree at the time of a lump was observed visually and 
discoloration was not accepted at all to be the small thing of discoloration, and a large thing, the 
three-stage estimated discoloration nature, and it also measured deltaE (color difference). On 
the other hand, antibacterial is Escherichia coli 4x105, respectively. An individual/ml, and 
Staphylococcus aureus 4x105 The lap of the 1 / the 50 concentration nutrient broth which 
carries out an individual / ml content was dropped and carried out to the plate, fungus liquid was 
probed after 35 degrees C and 24Hr cultivation, and counting of the number of micro organisms 
was carried out after cultivation in the agar medium. Moreover, any bacillus is the judgment 
1x103 O and except [ it ] were displayed as x as what has an antibacterial effect with both bacilli 
in the thing of under an individual/ml. Shock resistance was measured based on the Izod impact 
test (3.2mm in Izod, a notch, thickness) of JIS71 10-1984 rigid plastic. In addition, the shock 
resistance of the forming plate which has not added the antimicrobial agent was 85.1 kg-cm/cm. 
Those results are shown in Table 2. 
[0017] 
[Table 2] 
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[0018] In addition, it can consider that shock resistance can be maintaining shock resistance on 
an actual product if 75.0 kg-cm/cm is exceeded according to these conditions, and it is thought 
desirable to exceed 80.0 kg-cm/cm. As mentioned above, on the product, shock resistance was 
substantially satisfactory, and filled antibacterial, and it was only this example ** which has the 
few influence of discoloration. 

[0019] (Example 2) In order to investigate the influence of shock-proof by the particle size of an 
antimicrobial agent, it was as of the same kind as example **, and the ball mill ground using the 
antimicrobial agent of** before trituration to 5 micrometers or less, 10 micrometers or less, and 
20 micrometers or less, respectively, it is 0.5% ****** about these fines at a polycarbonate — 
the plate was created and shock resistance was measured by the same method as an example 1 
The result is shown in Table 3. 

[0020] Thus, to shock resistance, particle size was so good that it was fine, and it has checked 
that it had to be 10 micrometers or less. 
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[0022] 

[Effect of the Invention] since the antibacterial effect was able to be satisfied to the field with 
little discoloration, and it is the inorganic system antimicrobial agent of an antimicrobial agent, 
composition was fully able to be considered and endurance (water resistance, a hot water 
resistance, light-proof discoloration nature, washability, etc.) was raised by selecting carefully, 
without reducing the shock resistance of polycarbonate resin, stability of an antibacterial effect 
can be planned and the durability of an antibacterial effect also improves — it is a thing 
Therefore, the place which contributes to development of industry as a polycarbonate resin 
product with which this invention solved the conventional trouble is size very much. 
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